24a                   ABSTRA CT D YNAMICS.
(;$ 39^j 401) for Abstract Dynamics, we ignore variation of tempera ture in the body. If, however, we add a condition of absolutely n< variation of temperature, or of recurrence to one specified temperatun after changes of strain, we have a definition of that property of perfec elasticity towards which highly elastic bodies in nature approximate and which is rigorously fulfilled by all fluids, and may be so by somi real solids, as homogeneous crystals. But inasmuch as the clastii reaction of every kind of body against strain varies with varyinj temperature, and (a thcnnodynamic consequence of this, as we shal see later) any increase or diminution of strain in an clastic body i necessarily1 accompanied by a change of temperature; even a pei fectly elastic body could not, in passing through different strains act as a rigorously conservative .system, but on the contrary, mus give rise to dissipation of energy in consequence of the conductioi or radiation of heat induced by these changes of temperature.
But by making the changes of strain quickly enough to prcven any sensible equilization of temperature by conduction or radiatioi (as, for instance, Stokes has shown, is done in sound of musica notes travelling through air); or by making them slowly enough ti allow the temperature to be maintained sensibly constant9 by prope appliances; any highly elastic, or perfectly clastic body in nature riia be #ot to act very nearly as a conservative system.
644. In nature, therefore, the integral amount, w, of work dcfinci as above, is for a perfectly elastic body, independent (§ 246) of th series of configurations, or states of strain, through which it may liav been brought from the first to the second of the specified conditions provided it has not been allowed to change sensibly in tcmpcratur during the process.
When the whole amount of strain is infinitely small, and the stress components are therefore all altered in the same ratio as the strair components if these are altered all in any one ratio; w must be homogeneous quadratic function of the six variables <•, / ,«,', a, b, < which, if we denote by (e, <r), (/,/)•>• (<f,/).. .constants dependin on the quality of the substance and on the directions chosen for th axes of co-ordinates, we may write as follows:—
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(The 21 co-efficients (f,f), (/,/)... (b,c), in this expression cor stitute the 21 'co-efficients of elasticity," which Green first showed t be proper and essential for a complete theory of the dynamics of a elastic solid subjected to infinitely small strains. The only conditio
1 'On the ThermoelastJc and l"hcrmomagnetic Properties of Matter' (V Thomson), Quarterly Journal of Mathematus, April 1857.                 * Ibid*rom no strain, to the strain in question. Here, according to our plandonmtion, in the lines of the traction, reckoned per
